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Aortic root replacement with the pulmonary autograft is a
valuable technique especially in children with the left ven-
tricular outflow obstruction or a dilated aortic anulus, because
it avoids use of a prosthetic valve and anticoagulation thera-
py. However, problems with durability and growth potential
of the pulmonary autografts in the aortic position have been
reported.1 The best material for reconstructing the right ven-
tricular outflow tract (RVOT) also remains controversial. We
describe a technique performed concomitantly with the Ross
procedure, in which the RVOT was reconstructed with a tri-
cuspid valve made of the autologous aortic noncoronary cusp
and a bicuspid valve made of expanded polytetrafluoroethyl-
ene (ePTFE).
The patient was an 8-year-old girl, weighing 23 kg, in New
York Heart Association functional class II. The echocardio-
gram showed that the aortic valve had 3 cusps: a large mobile
noncoronary cusp and small restrictive right and left cusps. All
commissures were fused. Cardiac catheterization and cinean-
giocardiogram showed a pressure gradient of 80 mm Hg
between the left ventricle and ascending aorta and moderate
aortic regurgitation. The aortic annular diameter was 19 mm
(144% of normal value); the pulmonary annular diameter was
14 mm (106% of the normal aortic annular value). Pre-
operatively, 400 mL of autologous whole blood was drawn
and stored for postoperative transfusions, and recombinant
epoetin alfa (Kirin Permacology, Tokyo, Japan) was adminis-
tered. Through a median sternotomy, moderate hypothermic
cardiopulmonary bypass (28°C) was established. With the
heart beating, the anterior and lateral aspects of the pulmonary
artery were excised from the RVOT. The posterior aspect was
excised after aortic crossclamping and administration of cold
crystalloid cardioplegic solution, taking care to avoid the sep-
tal perforator coronary artery. The excised pulmonary auto-
graft was preserved in cold saline solution. The ascending
aorta was transected 5 mm above the sinotubular junction. The
left and right coronary ostia were detached along the adjacent
aortic wall. The right and left coronary cusps were hypoplas-
tic and tightly adherent to a subvalvular fibrous ridge; neither
of the cusps was mobile. The free edge of the noncoronary
cusp was slightly hypertrophied but sufficiently mobile. This
cusp was harvested along with the adjacent aortic wall. The
right side of the aortic fibrous ring of the noncoronary cusp
was preserved to avoid injury to the atrioventricular conduct-
ing tissue beneath the anulus. After reconstruction of the aor-
tic root with the pulmonary autograft, the noncoronary cusp
was anastomosed directly to the septal aspect of the RVOT
opening, and the adjacent autologous aortic wall was anasto-
mosed to the distal pulmonary artery (Fig 1). A bicuspid, fan-
shaped valve made of a 0.1-mm–thick ePTFE membrane2*
was anastomosed to a bovine pericardial patch with use of 6-
0 monofilament running suture. The patch was cut to a width
equal to the diameter of the neopulmonary anulus, which was
120% of the normal value. The width of each ePTFE cusp was
one half that of the pericardial patch. The patch bearing the
ePTFE valve was anastomosed to the anterior aspect of the
neopulmonary trunk; thus the valve was placed at the same
level as the original pulmonary anulus, facing the autologous
noncoronary cusp. The operation required transfusion of the
reserved autologous blood but no homologous blood.
Postoperative echocardiography showed good function of
each neopulmonary valve, including the ePTFE valve, and
only minimal pulmonary insufficiency. There was no pressure
gradient between the right ventricle and the neopulmonary
artery; the right ventricular function was maintained satisfac-
torily. At 8-month follow-up, the patient is doing well;
echocardiography showed that peak gradient across the
neopulmonary valve was 10 mm Hg and that each neopul-
monary valve was functioning well with mild regurgitation.
Discussion. In RVOT reconstruction during the Ross proce-
dure, interposition of a prosthesis between the RVOT and the
distal pulmonary artery is necessary, because a direct anasto-
mosis might induce bleeding caused by excessive tension on
the anastomosis and compression on the left coronary artery
behind the RVOT. A competent pulmonary valve for the new
RVOT is also essential for preventing pulmonary insufficien-
cy and right ventricular dysfunction. A cryopreserved aortic or
pulmonary homograft is generally used for reconstruction, but
reoperation because of early or late conduit failure is in-
evitable, especially in pediatric patients.3 Moreover, reducing
the size of the homograft, which is often necessary in pediatric
patients, may impair the valvular function. With our tech-
nique, the autologous noncoronary cusp, including the adja-
cent aortic wall that remains after resection of the coronary
buttons, is used to reconstruct the posterior aspect of the
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RVOT. The anterior aspect is covered with a bovine pericar-
dial patch bearing a bicuspid ePTFE valve. The ePTFE valve
is easily constructed in the operating room and tailored to the
diameter of the RVOT and width of the autologous aortic wall
of the individual patient.2 The valve is made of a membrane
formed of ePTFE that has a microporous structure. The mate-
rial does not calcify; thus it will retain flexible valvular func-
tion for the long term.4 To maintain valvular function, the
ePTFE valve must be anastomosed at the same level as the
original pulmonary anulus, facing the autologous noncoronary
cusp. The growth potential of the RVOT will be retained
because its posterior aspect consists of viable autologous aor-
tic wall. Even when the noncoronary cusp cannot be used
because of stenosis or hypoplasticity of the anulus, the aortic
wall should be used for the posterior aspect of the RVOT.
DeLeon and his colleagues5 described a procedure in which
all 3 aortic cusps were reimplanted directly at the RVOT open-
ing, and a prosthetic patch was anastomosed to the right and
left coronary cusps. However, their technique is applicable
only in patients without stenotic lesions. Furthermore, it may
result in pulmonary incompetence because of the stretched,
downwardly displaced neopulmonary anulus, and degenera-
tion of the right and left cusps may occur because of the direct
anastomosis with the prosthetic patch. Our procedure can be
used in almost all patients with aortic incompetence and/or
aortic stenosis who have a mobile noncoronary cusp.
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Fig 1. The operative technique includes reconstruction of the posterior wall of the RVOT with use of the non-
coronary cusp (NCC) and the adjacent autologous aortic wall. The bicuspid, fan-shaped valve is made of a 0.1-
mm–thick ePTFE membrane anastomosed to a bovine pericardial patch. The patch bearing the ePTFE valve is
anastomosed to the anterior aspect of the RVOT. RCC, Right coronary cusp; LCC, left coronary cusp.
